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Male Infertility Mr W S Mack 'Western Infirmary, Glasgow) General Introduction It is puzzling to know why there has been such a lack of interest by urologists in general in the study of male infertility. As one American put it years ago: 'it seems that the genital segment of the practice of the genito-urinary specialists has atrophied or never developed'. Certainly the intelligent lay public nowadays expect the male to be investigated as a routine when childlessness exists and, if he is to be investigated at all, this must be done thoroughly by workers conversant with the male sex organs. Urologists are surely best equipped for this purpose. The problem of sterility is a big oneno one knows how bigbut it has been estimated that 12 % of all marriages in Great Britain are infertile for at least fifteen years, almost all of this being involuntary, the male playing at least as great a part as the female.
Seminal Fluid (Plasma and Sperm) A good deal is now known about the physiology of the seminal fluid which is made up of spermatozoa suspended in seminal plasma. In infertility work, and probably rightly so, attention tends to be concentrated on the characteristics of the spermatozoa, but recent research in the veterinary field has demonstrated the importance of the seminal plasma and some of the findings are already of interest in general urological problems, as, for example, the pioneer work of Huggins on the prostate and its physiology which led to the recognition of serum acid phosphatase estimations as an index of disturbed function of that gland, particularly in malignant disease.
The plasma is derived from the accessory sexual glands, more particularly from the prostate and from the seminal vesicles. It acts as a diluent for the sperms which are extremely concentrated in the epididymis and it nourishes them since they contain little or no sustenance in themselves.
Sperms are unique in being cells which are free and motile yet unable to grow and incapable of division. The plasma also brings about the coagulation and liquefaction of the semen which takes place after it leaves the body, a process of doubtful significance in man but of great importance in some other animals. Sperm metabolism depends very largely on fructose, in which the plasma is rich; if this sugar is available motility remains brisk even in the absence of oxygen. Fructose is present as a normal constituent of semen whereas glucose is either absent or present in mere traces. The production of fructose is dependent on androgen, i.e. it is a true secondary sexual character, disappearing from the semen after castration, or hypophysectomy, but capable of being restored by the administration of testosterone. Fructose is apparently manufactured by enzymic action of the alkaline phosphatase, its source being the body glucose, and where this is increased, as in some cases of diabetes, fructose production also increases. Fructose is produced in the seminal vesicles and its absence from the semen indicates a block of their ducts or a failure of production.
The role of citric acid, found in large amounts in the semen, is less certain but, like fructose, it too is a secondary sexual character depending on androgen and disappearing after castration. It is produced by the prostate and like acid phosphatase is found in metastatic carcinoma of that gland though its concentration is lower than in the primary tumour and much lower than in the non-cancerous prostate gland (Marberger et al. 1962) . Probably citric acid plays a part in the coagulation and liquefaction of the seminal fluid, or it may act as an activator of the acid phosphatase. It is thought that the seminal vesicular secretion is the substrate for seminal clotting and that the prostate produces a powerful fibrinolysin which liquefies it. It is probably the only definitely known function of the prostate to produce this liquefying substance.
Enzymic action, important, complicated and not fully understood in the seminal plasma, is likewise present in the spermatozoa themselves. Hyaluronidase is a lytic agent capable of breaking down polysaccharides and it may be that the sperm is enabled to fertilize the egg by liberating this enzyme and thus clearing a path to the ovum.
In summary, while species vary a good deal, in the human the prostate secretes a slightly acid solution (pH 6 5) which contains little or no reducing sugar but abounds in several strongly proteolytic enzymes, citric acid and acid phosphatase (3,000 King-Armstrong units per ml) and has a large amount of zinc. The vesicular secretion is less acid than that of the prostate and is chiefly remarkable for its high content of fructose. It may also be observed that the seminal vesicles in man by contrast with those of some other species have a low storage capacity for sperms.
Spermatozoa
From the clinical point of view, the assessment of male fertility is based on the examination of the formed elements in the seminal fluid. In order to obtain a satisfactory specimen the patient abstains from intercourse for four to five days and then collects his specimen in a clean bottle, either by masturbation or by withdrawal; a condom is useless. A complete emission is essential since the first part of the emission may contain no sperms, most of them coming in the second part which is probably followed by a third portion with few or no sperms. It is possible, with care, to get the patient to produce a presperm, a sperm-containing and a postsperm fraction of his seminal fluid but this is not necessary in practice though it might be of value in separating disorders of the prostate from those of the vesicles. While a verdict can be passed on most men who are normally fertile on a single specimen, a lowered value calls for at least two examinations before a decision can be reached.
There appears to be no single criterion on which to assess a man's fertility but volume of ejaculate, degree of sperm motility, sperm morphology and sperm content in millions per millilitre are all important. A normal fertile man ejaculates from 3 to 6 ml of seminal fluid, which contains at least 20 million sperms per ml and often five or six times that; 90 % of the sperms show active movement two hours after emission and activity is usually brisk six hours later. Less than 10% of abnormal forms are present though the proportion will vary greatly with the observer. Subfertile specimens contain no sperms at all or show lowered counts usually with impairment of motility and gross abnormalities of shape. But there is no doubt at all that so long as sperms are present a pregnancy is possible. If it occurs the child has as good a chance of being normal as any child born of highly fertile parents. It is our experience that intelligent patients are reluctant to embark on treatment if they are told that they are subnormal since many of them have the fear that they may produce a feeble child; it is good to be able to assure them that should they get the desired pregnancy this will not be the case. It has been stated by some workers that poor semen quality causes abortion but this is not in accordance with our findings. Obviously the sperms may be of good quality and yet be affected by adverse factors in the female tract; most gyntcologists now carry out a post-coital test which may indicate the hostility of the cervical mucus to the spermatozoa, a test which does not always coincide with the seminal findings.
The history and clinical examination of the male are important. It should be remembered nowadays that many people take drugs such as tranquillizers and there is some evidence that chlorpromazine can slow down sperm motility (Mann 1958) . Alcohol has relatively little effect on fertility and even 10% of ethyl alcohol mixed in dog's semen fails to prevent conception (Mann 1958) . While sulphonamides are non-toxic, nitrofuran derivatives such as nitrofurantoin may arrest spermatogenesis. Illnesses, especially if accompanied by fever, may exercise a temporary deleterious effect and this will not show in the seminal fluid until after a lapse of several weeks since the passage of the sperm through the epididymis takes time. Folic acid antagonists, radiomimetic drugs and radiation of various kinds all have a bad effect on spermatogenesis and may be of greater importance in the future than they are at present (Jackson et al. 1961 ).
It is not enough to look at a man's genital apparatus when examining him. The whole body should be surveyed for evidence of eunuchoidism and measurements made, if necessary, of height, span and pubis to floor; mammary development, body and pubic hair and frequency of shaving may all give clues to endocrine disturbance. The size and consistence of the testicles are, however, of paramount importance; in general, large firm testicles nearly always mean satisfactory spermatogenesis though a block in the collecting apparatus may prevent any sperms appearing in the seminal fluid. Diminution in the size of the testicles and especially lack of firmness are often associated with poor quality semen.
Klinefelter's syndrome is a common cause of highgrade male subfertility and can always be suspected when the testicles are small and firm (Mack 1960) . This interesting condition, which accounted in its chromatin-positive form for 11 % of our cases of gross subfertility, has gone a long way from its first description (Klinefelter et al. 1942) . It was realized soon after the discovery of sex chromatin (Barr et al. 1950 ) that many patients were chromatin positive, thus giving rise to the belief that they were examples of sex reversal but the ability to count chromosomes easily (Ford & Hamerton 1956 ) soon demonstrated that such people possessed an extra X chromosome and had a sex chromosome constitution of XXY. Further researches show that the group is no longer homogeneous since it may contain mosaics with a sex chromosome constitution of XXY/XX and still other patients may have as many as 49 chromosomes with a sex constitution XXXXY (Ferguson-Smith 1962) . The condition probably arises by failure of adequate division at meiosis.
The clinical picture of the syndrome varies enormously from the apparently normal healthy male to one of gross eunuchoidism and there may or may not be mammary development. Buccal smears are useful in separating out the true chromatin-positive examples of the condition, when one or more sex chromatin masses can be identified, and the histology of the testis in such cases is typical. Chromosome counts can be done relatively easily, by workers skilled in the technique, to discover the true constitution. From the clinical point of view, however, the syndrome can always be suspected by the finding of small firm testicles which remains a constant feature.
Testicular failure may be primary in nature or secondary to pituitary lesions and it is not always easy to differentiate between the two, on purely clinical grounds. Hormone estimations are necessary though these are, at present, relatively crude; in primary pituitary failure the patient has a low or absent F.S.H. excretion in the urine and the 17-ketosteroids are also diminished. If the fault is primarily testicular, 17-ketosteroid excretion is again low but follicle stimulating hormone is considerably elevated.
Testicular Biopsy
Testicular biopsy is another diagnostic measure which has tended to be discarded by some workers who maintain that it is difficult to interpret the histological findings and to correlate them with the clinical picture. We feel that biopsy is a most useful procedure in properly selected cases, always provided that a pathologist, experienced and interested in the subject, is a member of the team. Probably every patient with gross subfertility should have a biopsy, but we do not now use biopsy in moderate impairments since it seldom adds any real information to the seminal findings. Where azoospermia is present along with large, firm testicles we prefer, instead of a blind biopsy, to expose the testicle fully, since it is in this type of case that complete spermatogenesis is likely to be found associated with a block of the collecting ducts. If a primary exposure of the testicle is made it is much easier to detect lesions of the head of the epididymis, capable of rectification by epididymovasostomy, whereas a previous biopsy creates adhesions and adds to the difficulties of the operation. Testicular biopsy can be carried out at the same time as the short-circuiting operation. It should be emphasized that testicular biopsy is a simple operation, but there is no place for needle biopsy, which damages the organ more than a short incision through the tunica albuginea.
Mr Howard G Hanley (St Peter's & St Paul's Hospitals, London)

Congenital Anomalies
This paper is concerned with congenital anomalies causing male infertility, but excluding varicocele and maldescended testesboth of which are congenital. Nearly all male infertility is congenital, and in our own clinics the incidence is well over 80 % including the varicoceles and small or maldescended testes.
External genitalia: Judging from the textbooks, one would imagine that congenital deformities of the penis were a serious cause of subfertility, but in practice we have not seen a case of epispadias or hypospadias which alone was responsible for infertility. We have records of three men with severe epispadias who had sired children, while minor degrees of hypospadias do not appear to be important. Nevertheless, a serious chordee associated with hypospadias is a much greater disability since this will prevent penetration and we have had to correct such a chordee in four men.
Oligospermia
Oligospermia can be due to congenitally poor testicular development; this group, which includes the late or incompletely descended testicles, will be described by Mr Stuart Scott (p 1047). Oligospermia can also result from depression of spermatogenesis in potentially good testicles and into this group go the hydroceles, varicoceles and other failures of nutrition or temperature control. This is the only group carrying a good prognosis because, starting with a potentially good testicle, the cause of depression can be found and removed, whereupon the testicle returns to its normal potential, whatever that may be. Mr Selby Tulloch will discuss this problem (p 1046).
Section ofUrology
Azoospermia Azoospermia is nearly always congenital in origin and we have encountered only about 60 traumatic or inflammatory lesions in well over 400 azoospermic patients. The majority of the traumatic obstructions were due to deliberate section of the vasa, but there were also 12 cases of accidental division during hernia, hydrocele or varicocele operations, and if we have encountered 12 bilateral examples there must be very many more undetected unilateral cases.
Inflammatory lesions as a cause of azoospermia are rare and we have seen only 31 cases of azoospermia due to gonorrhcea. This contrasts strongly with the world literature where all the large and successful series were probably gonorrhoeal cases. It is therefore safe to assume that in most cases azoospermia is due to some congenital lesions in the region of the testicle until proved otherwise.
There are two investigation procedures which die very hardseminal vesiculography and testicular biopsy. he must have a vesicle, an ampulla and a patent ejaculatory duct on one side at least. This information can be gleaned from a semen analysis.
The only obstructions we have seen in the prostato-vesicular region have been due to tuberculosis or following transurethral resection of the prostate or bladder neck.
Testicular biopsy: We have yet to see a clinically well developed testicle which did not show some evidence of spermatogenesis. On the other hand, we have several biopsy sections showing no spermatogenesis from patients we know to be merely oligospermic. Therefore, apart from research purposes, this examination has no place in the treatment of the subfertile male, though it is useful to be able to confirm one's clinical impression, in order to convince the patient that the prognosis is hopeless.
In our experience, the body of the testicle itself is seldom at fault and we are continually surprised by the relatively few men attending the Subfertility Clinic who have clinically poor, small, soft testes. In fact, it cannot be repeated too often that physical stature and prowess have little relation to fertility.
The majority of congenital defects causing azoospermia are found in the conducting system and for ease of description we have divided these into macroscopical and microscopical anomalies.
Macroscopical Anomalies
The macroscopical anomalies have been previously reported , and more cases have been seen since then, while several of the gaps have been filled in (Fig 1) . Apart from complete absence of the vas there are various other common anomalies. The 'normal' diameter of the lumen varies from one individual to another as in all anatomical structures, but usually it will admit a strand of number 8 size monofilament nylon. Unfortunately, it is not uncommon to find at operation that the lumen, regardless of the external appearance, is much narrower than this, while in a few instances histology has shown that it has not become canalized at all. This is obviously only a stage on the way to the fibrous cord and to complete absence of the vas altogether. When we reported our 9 cases of absent vasa in 1955 there were some 10 other cases in the world literature. However, our own series is now over 50 and we think this is a relatively common occurrence and one which should be possible to detect clinically before operation. We have not yet seen a patient with absence of the vas on one side only, though this must occur.
Palpation of the vas is a lesson in clinical observation, because if we do not examine the vas we shall not notice its absence. At times it is very difficult to be sure whether one is feeling a vas or merely thickened vessels, but we now know by experience that if we are doubtful clinically the vas is usually absent or, when we come to explore surgically, it is too small to use for anastomotic purposes.
In the series, there are 6 cases where the vas has failed to develop in part and was replaced by a thin, fibrous strand.
The epididymis proper varies considerably in size, shape and attachment, even in normal individuals. On the other hand, anomalies of attachment between epididymis and body are only to be expected if one remembers the embryological development and descent of the testicle. However, regardless of the external macroscopical appearance there is a large group of testicles where the vasa efferentia fail to canalize. We have suspected this for a long time in cases where we have failed to find sperms in the collapsed tubules of the epididymal head, but this has now been confirmed by microdissection. I do not believe any claims to have effected a successful anastomosis between the vas and the body of the testicle itself.
The next logical congenital defect is complete failure of anatomical union between epididymis and body, the two structures being joined only by a transparent, vascular membrane. Badenoch (1946) reviewed this subject and found 3 such examples in 42 undescended testes. We have 6 examples in fully descended testes, but 4 of the 6 were late in descending.
The commonest congenital defect observed has been poor development of the tail or midportion of the epididymis. The picture is typical. The yellow, distended tubules are clearly visible under the glistening capsule of the head, but the body and tail become thinner and softer and on occasion visibly infiltrated with fat. Nevertheless, in one of our microdissection specimens we found proof of blockage of the ductus in the midportion of what appeared to be a perfectly normal-looking epididymis and this is possibly a relatively common occurrence.
Microscopical Anomalies
Our microdissection work has been largely concentrated on the epididymal tubules, because we are convinced that here lies the answer to any future progress in this problem. Some of our microdissection work has already been published (Hanley & Hodges 1959) . A diagrammatic plan is prepared for each epididymis dissected and we are now beginning to learn something about the anatomy of the epididymal tubules. The vasa efferentia have varied in number from 5 to 30 or more, but in no specimen so far have they all been patent. Some of them end blindly, while others terminate in cysts of varying size. This is obviously only a stage on the way to the larger macroscopical cysts frequently seen even in normally fertile men. If we stopped to consider the delicate anatomical relationship between such cysts and the normal vasa efferentia we should be less inclined to attempt their surgical removal.
Further down the ductus deferens all manner of obstructions occur ranging from simple breaks in continuity to failure of canalization of the lumen.
We are now convinced that the major cause of azoospermia is some congenital obstruction in the epididymal body and tail, but a successful short circuit anastomosis may not be enough to cause sperms to appear in the ejaculate. We believe that in most congenital cases the propulsive mechanism is also at fault. Our present studies are therefore concerned with sperm propulsion through the ductus epididymidis because surgery will have only limited value until we know more about this problem.
Prognosis Following Epididymovasostomy
If there is an acquired obstruction in the epididymis, and the vas is patent, there is every chance of complete success following an anastomosis and yet if we perform the same operation for a congenital obstruction, the success rate is only about 80%. It is, therefore, obvious that some factor other than a patent opening is necessary for sperms to appear in the ejaculate. We believe that future progress will be held up until we discover how the sperms normally travel down the twenty feet or more of tubing between the vasa efferentia and the ampulla of the ejaculatory duct. They do not swim, therefore something pushes them along, but whether this is secretory pressure or peristalsis or both we do not really know.
Mr W Selby Tulloch
(Western General Hospital, Edinburgh)
Varicocele
In 1550 Ambroise Pare defined a varicocele as a compact pack of vessels quite filled with melancholic blood.
The Magnitude ofthe Problem Varicocele is very commonly seen at a male infertility clinic and there is no doubt that in many patients there is associated subfertility. Scott (1959) at his clinic from careful personal observations showed that about one-third of all patients reporting for the investigation of subfertility had a vaiicocele in varying forms of severity. I have at present 14 patients waiting for operation.
The testis of the affected side, almost invariably the left, is somewhat smaller and softer than normal, whereas on the right side the testis, though of normal size, is often slightly soft.
Why should a varicocele affect fertility? Some workers believe that the normal heat-exchange mechanism, the thermal regulation of the testis and scrotum, is upset, and as has shown, this is transmitted evenly throughout the scrotum with the other testis affected. Is it possible that the cause is upset of nutrition, or a degree of anoxia to the germinal epithelium, a very delicate membrane? I am not yet aware of any adequate explanation for the depression of fertility. The depression of fertility is increased as age increases, i.e. a man of 23 with a varicocele is likely to be much more fertile than a man of 30 with a varicocele of equal degree. Much has been written regarding varicocele in relation to subfertility and even to infertility and azoospermia. I have been quite suprised to see patients with a large varicocele who show normal fertility, in fact on occasions very good counts and very good motility rates. These patients must have an upset of thermal regulating mechanism of testis and scrotum; they must also have a sluggish blood supply which may upset nutrition and oxygenation. Why, then, should they be fertile?
If varicocele is associated with subfertility I have no hesitation in advising that the varicocele be cured; if I see varicocele in a young man I advise operation because of the possible danger of infertility in later life.
It has been said that operation for varicocele is ill-advised. Hematoma of the scrotum and hydrocele are common complications and no patient attending for treatment of subfertility would thank a surgeon who left him with testicular atrophy. Page (1954) said he believed it impossible to remove a varicocele of any size without damaging the testicular artery. Does this matter ? Provided the cremasteric artery and the artery to the vas deferens are intact, even with a divided spermatic artery the collateral circulation is adequate to maintain normal testicular nutrition.
Operation
The most satisfactory operation is that of high ligation of the spermatic vessels in the retroperitoneal tissue above the internal inguinal ring. This operation. first described by Palomo (1949) , fias always been used in the treatment of my patients and has invariably proved successful. (1927) found that, although placement of adult dog testes in the peritoneal cavity resulted in loss of germinal epithelium, regeneration would still occur if the testes were returned to the scrotum before degeneration was complete. This suggests that, in some cases at least, sterility might be prevented, in man, if undescended testes were brought into the scrotum before irreparable damage had ensued. In this paper I have reviewed the effects on fertility of treated and untreated cryptorchidism, and have attempted to correlate resulting fertility with the age at which treatment was carried out.
Clinical Material and Method ofStudy
The cases analysed in this paper were drawn from the records of patients attending the Male Subfertility Clinics at the Western and Royal Infirmaries in Glasgow. In each case, either seminal analysis or testicular biopsy was performed. The seminal findings were then analysed in conjunction with previously published evidence on fertility in cryptorchidism, as no single clinic can hope to amass a sufficient number of cases to allow significant conclusions to be drawn.
Comparative Development ofScrotal and Cryptorchid Testes
The detailed histological studies of Charny et al. (1952) show that normal testicular development falls into three phases: (1) A resting phase (from birth to end of 4th year), during which the seminal tubules remain small in diameter, with no evidence of cell differentiation in their walls.
(2) A growth phase (5th to 9th year), in which the seminal tubules elongate and become tortuous; the tubular diameter steadily increases in size, but there is still no evidence of any differentiation in the lining cells.
(3) A maturation phase (9th to 15th year), during which a pronounced increase is noted in tortuosity and diameter of the seminal tubules while, at the same time, cell differentiation into the various spermatogenic layers takes place, culminating in the appearance of fully developed spermatozoa.
Normal development has already been compared with that occurring in the cryptorchid gland by Sniffen (1952) , Robinson & Engle (1954) and Hinman (1955) , all of whom found that cryptorchid testes kept pace with scrotal testes up to the 6th year, but Cooper (1929) detected differences between scrotal and undescended testes as early as the second year of life; thereafter, development was retarded in cryptorchid glands. Charny (1960) detected no adverse effect before the 10th year, and likened this to the resistance which prepubertal tubules show to the mumps virus (Scott 1960a) .
Fertility Studies
For convenience of analysis, the cases have been divided into six groups:
Group I -Late spontaneous descent: Eleven testes that descended after birth had testicular biopsies performed (Table 1) . Normal spermatogenesis was found in all 5 cases where descent had occurred before the tenth year; thereafter some defect was present in each case. In 1 case, where descent had occurred in the 13th year, all layers of spermatogenesis were identified, but there was evidence of reduced cellular activity with only a thin layer of cells in each tubule. Group 3 -Untreated unilateral cryptorchids:
Forty-one patients with untreated unilateral cryptorchidism had seminal studies performed and these, added to 84 collected from the literature (Table 2) , revealed that two-thirds of them had some impairment of fertility. Testicular biopsies were performed in 9 unilateral ectopic and 7 unilateral retained testes between the ages of 10 and 17 years. In 7 of the testes, spermatogenesis was completely absent, the tubules being lined only by Sertoli cells. Maturation arrest at spermatogonia level was detected in 5; arrest at primary spermatocyte level was present in 2, and at secondary spermatocyte level in 2. In none of the 16 cases were spermatids or spermatozoa identified.
Group 4 -Unilateral cryptorchids treated before puberty: Only 3 of the Glasgow patients had a previous history of unilateral cryptorchidism treated by prepubertal orchidopexy. Both testes were palpable in the scrotum in all 3 patients when they attended the Subfertility Clinic. When the seminal studies in these 3 cases are added to 90 cases with seminal studies collected from the literature (Table 3) , it is noted that 74 % were subsequently fertile. A further 22 cases of 'presumed' fertility, based on reported paternities, are also shown. Group 5 -Untreated bilateral cryptorchids: All the 17 men with untreated bilateral cryptorchidism who presented themselves at the Subfertility Clinics in Glasgow were totally sterile.
Group 6 -Bilateral cryptorchids treated before puberty: Fifteen of the Glasgow cases had been treated by orchidopexy or gonadotrophins before puberty and, in every case, both testes were palpable in the scrotum at their examination in the Subfertility Clinic. Several examples of unsuccessful prepubertal treatment were also seen; they were not included in the series, because I was attempting to correlate apparently successful treatment with subsequent fertility, and unsuccessful treatment, in these cases, would lead to sterility as inevitably as if no treatment had been given. As with Group 4, many of the scrotal testes showed evidence of atrophy but, as long as both testes were palpable in the scrotum at the time of the seminal analysis, the cases were included in the series. The results of our seminal studies, added to 156 cases collected from the literature (Tables 4 and 5) show that 78 % of those treated by prepubertal gonadotrophins and 44% of the successful prepubertal orchidopexies were fertile. Again these figures include some cases where fertility was assumed by the authors on the basis of paternity; if these cases are excluded, fertility can be said to have been proved in 71 % and 37 % respectively.
Discussion
It is obvious that all forms of untreated cryptorchidism are associated with a high incidence of subsequent impairment of fertility, but it is still not clear whether the testicular imperfection is the cause or the result of the cryptorchidism. John Hunter (1837) and Bland-Sutton (1910) both believed that cryptorchid gonads were inherently abnormal, and Sohval (1954) , who noted a high incidence of testicular dysgenesis, believes that this is frequently a cause of failure to descend. Charny (1960) believes that 20% of cases of nondescent are due either to primary (testicular) hypogonadism or secondary (pituitary) hypogonadism. In the former group there is lack of tubular growth and epithelial development; in the latter, failure to descend is due to lack of gonadatrophic stimulation. The latter group also represent those testes that descend with chorionic gonadotrophic stimulation and which, if left alone, will descend spontaneously at puberty when circulating gonadotrophins reappear in the male blood stream. In the present study, normal spermatogenesis was present in 78 % of testes brought down by gonadotrophins, which suggests that these testes were not inherently abnormal, and it seems probable that there may be two different types of cryptorchid testesthose with intrinsically defective spermatogenesis, and those where the defect is secondary to the non-descent; some of the latter may be capable of regeneration if treated before irreparable damage has ensued. Southam & Cooper (1927) believed that the amount of tubular damage was proportional to the proximity of the testes to the abdomen, but the experimental studies of Nelson (1953) , in rats, showed that prolongation of experimentallyinduced cryptorchidism resulted in fewer and fewer tubules being capable of regeneration and he, together with Charny (1960) , believes that tubular damage is proportional to the duration of cryptorchidism rather than to the degree of nondescent. Charny & Wolgin (1956) found that late spontaneous descent, up to the 10th year, had no effect on spermatogenesis, and this finding agrees closely with the results of the present study. Although McCollum (1935) and Hand (1955) reported paternities in cases of late descent, most published biopsy studies show that spermatogenic arrest has already occurred. There seems to be little doubt that late spontaneous descent can, and does, occur (Scott 1962) but the evidence presented in this, and other, papers suggests that it is associated with a high incidence of impaired fertility, so it seems indefensible to adopt a 'waitand-see' attitude in the management of these cases. On the other hand, I agree with McNab (1955) that there is no need to start treatment during the early phases of testicular development because of the embarrassing precocious secondary sexual characteristics that may be induced at such an early age. The optimum time for instituting treatment would appear to be about the 9th or 10th year of life before the maturation phase begins.
The advantages and disadvantages of treatment by gonadotrophins have been discussed elsewhere (Scott 1962 ) and a treatise on orchidopexy is outwith the scope of this paper except to state that estimation of probable fertility, based on cosmetic results of treatment, appears to be a dangerous and inaccurate practice. The combined cosmetic analyses of two large series of cases (Hansen 1949 , Eisenstadt 1950 ) showed that 54% were satisfactory, 380 were unsatisfactory, and only 8 % had atrophied, whereas histological studies of postorchidectomy cases with good cosmetic results (Charny & Wolgin 1956) showed that 85% produced no spermatozoa. Charny (1960) showed that many of these testes were completely degenerated; all had widespread peritubular fibrosis, and most showed lagging tubular and epithelial development.
Failure to institute any treatment will produce different effects on fertility according to the type of maldescent present. According to Denis Browne (1949) retractile testes constitute 80% of all cases of cryptorchidism referred for consultant opinion. These testes are normal histologically (Scott 1961) ; no treatment is indicated, and most will remain fertile. Ectopic testes, which have a fascial barrier preventing them from reaching the scrotum, will inevitably require orchidopexy, and recent studies in Glasgow (Mack et al. 1961 ) suggest that the prognosis, in terms of fertility following orchidopexy, is better with ectopic testes than with true undescended testes.
The high incidence of impaired fertility associated with untreated unilateral cryptorchidism is not generally appreciated, although previous studies (Scott 1960b ) revealed that 70%Y. were either sterile or grossly subfertile. In the present collected series of cases only 33 % were considered to be fertile. A possible explanation, in some of these cases, was suggested by previous biopsy studies (Scott 1961) , which showed an unexpectedly high incidence of spermatogenic arrest in the so-called 'normal' contralateral scrotal testes. Untreated bilateral cryptorchidism is, in the opinion of most authorities, destined to produce total sterility, although Young (1958) has shown that spermatogenesis can occasionally be stimulated by postpubertal orchidopexy, and a few poorly documented paternities have been recorded in untreated cases (Ordiorne & Simmons 1904 , Caulk 1922 . As 48% of the collected bilateral cases in this present study were apparently fertile after prepubertal treatment, it is obvious that, by instituting treatment before irreparable damage has ensued, many bilateral cryptorchid boys can be given a reasonable chance of becoming fathers.
I should like to thank Mr W S Mack and Mr W Barr Stirling for allowing me to include some of their cases in this study.
